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The results of the June nitrate sampling program for Poplar Creek sampled
near Building 9720-5 storm sewer outfall, and upper Bear Creek Valley 0.3
mile below the S-3 disposal ponds are presented in the attached Tables 1
and II. A few soluble uranium analyses for Bear Creek and Poplar Creek

are also included. It appears from the data that the uranium content is
closely related to the nitrate concentration in Bear Creek, both ions
fluctuating in response to dry periods and rainfall. Some buildup of con-
taminants in the ground water was apparent during dry periods. This accumu-
Jation was usually flushed at the first heavy rain resulting in increased

o -

' mass flow of nitrates in both creeks.

A summary by months of the total nitrates at the two sampling locations is
presented in Table III. S-3 acid disposal pond water elevations from July,
1971 to July, 1972 are given in Table IV. On an annual basis the water
levels in the four ponds have remained at about the same elevations, indi-
cating a hydraulic balance between receipts of acidic effluents and rainfall
versus losses by evaporation and seepage. Acidic effluents pumped to the S-3
disposal ponds are currently running about one-third higher than the volume
pumped in previous years. Maintenance of the present hydraulic balance will,

- therefore, probably result in an increase of the contaminants being discharged .
to the enviromment.

Ground water samples were obtained on June 16, 1972 from four, 10-foot deep

wells located 100 to 1,000 feet in an easterly direction from the S-3 disposal
ponds and inside the V.12 west perimeter fence. Each well was pumped dry on

the previous day to insure a fresh flow of ground water into the well. Ground
water elevations in wells 2, 3 and 5, Table V, appear to be lower due to a

storm drainage system that intersects the area. It is evident that most of

the nitrate contaminated ground water weas also intercepted by the storm drain-
age system, since low nitrate values weve found in wells 3 and 5, located on

the low side of the storm drain. Previous nitrate analyses for the same wells

on July 14, 1971 and August 30. 1973 are compared with current analyses, Table VI.
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Streams in the vicinity of the S-3 ponds and upper Bear Creek were sampled

on June 26, 1972 after 36 days of relatively low rainfall (1.96 inches).

The maximum nitrate and uranium concentrations were found at the weir station,
established approximately 0.3-mile west of the S-3 acid ponds, where the
nitrate was 13,837 pg/ml and soluble uranium 43.5 /g, Table VII. Although
these analyses were high, the volume of water flow1ng was low and ultimately
dilution water contributed from side streams containing lesser amounts of
nitrate and uranium had a cumulative effect in lowering the overall contami-
nation levels. This dilution also raised the pH to a level high enocugh to
precipitate most of the aluminum and uranium ions, Table VII. These precipi-
tates are carried downstream during high water, eventually accumulating with
other sediments in lower Bear Creek and, possibly, in the Watts Bar embayment.

_ Both the north and the west branches of upper Bear Creek contribute nitrates

at elevations below the 970-foot contour line. This is due to a number of
shallow aquifers which are contaminated by seepage water from the S-3 ponds.
Their flow tends to keep the ground water and the branches to the west of the
S-3 ponds charged with varying amounts of nitrates. Upper Bear Creek water
leaving the area at approximately 0.8-mile west of the S-3 ponds contained 800
to 1,950 /ml nitrates depending on flow conditions. Bear Creek then flows on
a course parallel and within 100 feet of the Y-12 sanitary landfill excavation.
The bottom of the landfill pit is 9.2 feet lower than the creek bed. Seepage
of nitrates into the landfill pit was not apparent after several analyses, indi-
cating that the shale and soil porosity in the dyke is low. The landfill
entrance gate is approximately 1.2 miles west of the S-3 ponds.

Proceeding downstream from the landfill site, approximately O.3-mile, an outcrop
of the shale formation in Bear Creek exhibits a somewhat fractured condition. In
this general area the creek flow disappeared underground and the creek bed re-
mained dry for a distance of approximately 0O.2-mile, where the flow again resumed
due to contributions from spring mmber 2. It appears that some of the lost flow
from Bear Creek may be reappearing at downstream springs mumbers 2, 3 and k.
Considerable dilution is indicated, however, by the analyses, Table VII. This

_ fortunate circumstance minimizes the downstream nitrate content, particularly -

during dry weather when upper Bear Creek is at its maximum concentrations. There
appears to be a built-in underground storage capacity that operates to hold back
nitrates when they are at a maximum and the stream flow is at a minimum, but
functions to release stored nitrates during increased creek and ground water
activity.

The first phase of a forest fertilization experiment being conducted in coopera-
tion with the ORNL Ecology Division was completed on June 27, 1972 following
irrigation of 12 plots of hardwood forest land located on a ridge on the north
side of Bear Creek Road. Initial spreacing rates were 88 to 266 pounds of nitrates
per acre. The source of the nitrate was raw water collected in upper Bear Creek
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at the weir site which contained 12,500 pg/g nitrate and 37 pg/e uranium.
Lime hydrate was an effective precipitant and coagulant for the uranium
and aluminum, producing a relatively pure calcium nitrate solution for the
fertilization experiment. Further applications will be added until spread-
ing rates of 200, 500 and 800 pounds per acre are attained. :

Mr. Frank W. Harris of the Environmental Sciences Division, ORNL, has completed
the initial phase of the sampling program for use in evaluating the effect of
nitrate spreading on the forest ecosystems. This work includes periodic collec-
tion of soil, water and foliage samples which will be analyzed and compared to
determine the bioaccumulation of significant elements and an evaluation of the
forest landscape to absorb neutralized effluent materials.
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FOPIAR CREEK NITRATES - AT STORM SEWER OUTIFALL NEAR 9720-5

l n
s

. —

l i

i Nitrates Nitrates Uranium
l i;;g Y-%Z%ni;:z?an Oﬁi{fﬁl ?g) (106Fi‘:c>’:/ day) ()Jg/ml) (1vs/day) gpg/g)
1 - 6.7 700 8.4 ; 52 k37 - o.01
l 2 . 6.5 620 an 89 659 -
3 - 6.5 620 AN 51 377 -
I L - 6T 660 7.9 51 . bo3 -
5 - 7.6 660 7.9 52 oy -
6 0.32 7.8 800 9.6 ook 394 -
l 7 - 6.7 860 10.3 Ll 453 0.02
8 - 6.7 860 - 10.3 39 ho2 -
l 9 0.18 6.9 800 9.6 43 413 -
10 0.11 7.3 - 700 8.4 55 k62 -
I = ] 7.6 585 7.0 57 39 0.02
12 - © Te3 585 7.0 b1 378 -
. 13 - 7.8 o620 T . 63 166 -
C 1k - Te5 585 7.0 53 371 -
l 5 - 7.0 .585 7f0 - 55 385 -
16 0.21 7.6 860 10.3 88 906 . -
17 0.15 : 7.1 1;060 12.7 59 749 -
' 18 0.2k 7.0 . 700 8.k 59 ko6 -
19 - . 7.8 620 7.4 .56 ST .
l 20 - 0.51 7.1 1,060 ° 12.7 - 13 1,435 -
21 - 7.2 860 10.3 53 546 .
l 22 - 7.1 700 8.4 : 55 62 -
23 - 7.0 700 8.1 ' 47 395 -
l 2k - 7.0 700 8.k . 54 L5k -
25 .. - 7.2 . 700 8.4 . 45 378 -
' 26 - . T.2 700 8.1 s 378 -
27 - - Tob 700 8.h ' 52 437 - -
28 ... 2,28 - 7e3 5,000 -~ 60.0 - ae © 1,080 0.6k
' 29 0.03 6.9 900 10.8 67 72k -
i 30 - 7.3 775 9.3 b7 437 -
l Totals 4,03 o 15,701
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l TABIE II
l BEAR CREEK NITRATES - 0.3 MILE WEST OF S-3 PONDS
l , Y-12 Rainfall pH At Depth Flow Nitrates Nitrates Uranium Uranium
June (Inches) Weir (Inches) (gpm) ()1g/ml) (1bs/day) (}1g/g) (1vs/day)
l 1 - . 3.7 1.3 5.0 7,292 438 - -
2 - 3.7 1.3 5.0 8,266 496 2.9 L3
l 3 - X 1.3 5.0 7,770 466 .
b - 3.7 1.3 5.0 8,267 196 - -
l 5 - 3.9 1.2 4o . 8,579 b - -
6 0.32 3.9 1.1 3.0 8,90u7 322 - -
' 7 - | 3.7 1.1 3.0 9,501 35 340 1.22
8 - 3.7 1.2 k.0 9,55k 459 ~ 33.0 1.58
9 0.18 3.7 1.z - 3.0 9,793 353 - -
l 10 0.11 3.6 1.2 4.0 10,310 ko5 - -
1 - 3.6 1.0 2.6 10,816 337 - -
l 12 - 3.7 1.0 2.6 11,092 346 - -
13 - 3.8 0.9 2.0 11,687 . 280 40.9 0.98
l 1k - 3.9 0.9 2.0 11,88 285 - -
15 - 3.5 0.8 1.6 12,115 233 - -
l 16 0.21 3.9 1.0 2.6 _13,hh8 420 k5.2 1.4
17 0.15 3.5 1.1 3.0 12,943 466 - -
l 18 0.24 3.5 c.8 1.6 11,969 230 46.3 0.89
19 - koo 0.8 1.6 13,356 256 - -
20  0.51 40 1.3 5.0 10,008 601 ~ 10.0 - 2.%0
l 21 - 3.9 0.8 = 1.6 12,000 230 4.3 -
22 - L.h 0.8 1.6 12,460 239 27.8 0.53
l 23 - 3.7 0.8 1.6 13,808 265 o -
oh - 3.7 0.6 0.8 13,807 133 37.5 0.36
l 25 - 3.6 0.6 0.8  1h,1hk 136 43.5 - 0.42
26 - 3.7 0.5 0.k 13,837 66 - -
l 27 - 3.6 0.5 0.k 757 00T 44,9 0.22
28 2.28 3.7 2.0 12.0 5,126 738 18.0 0.26
l 29 0,03 5.6 6.0 196.0 = - 612 L1 - -
30 - 4.0 3.6 54,0 2,331 1,510 - -
' Totals 403 ' 4 12,534
| OFFICIAL USE oMLY
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TABLE III

TOTAL,NITRATES BY MONTHS IN BEAR CREEK AND POPLAR CREEK

Total Ibs. NO3

- OFFICIAL USE ONLY

l |
l Month Reinfall Toplar Greck Bear Creek
' July : 8.76 .'Ll,OOO (Est.) 13,257
l, © August 2.3 0,57 18,672
' Septembf;:r - 2.-8Vl+ : e 9,189- o ’ l&,l66.
l - October 2,01 o 1:_L;113 N W14
l' L November 1;91;_ - . ik, 60k o 5,363
_ : December - 612 11,460 | 19,053
l.* . Gemuary | 7.15 '16_,90“9_:7 29,120
_ | February h.77 , 1&,'379 | o 7 31,hk32
l ’ " March . 6.02 18,456 ' 36,272
l . April 2.99 - '15‘,281; 30,964 |
. oMy 535 © 1k,o84 . 22,947
I‘ T Sme . - ko3 - 15,701 - 12,534
'.
l .
1
l. N
i
i




...  OMGAL tor Gmi R

I
i
| o TABLE IV
= S-3 DISPOSAL POND SOLUTION ELEVATIONS BY MONTHS
' | Pond (Elevation:Feet) o e
l . Date . NE. SE . MW .. W
| July 21, 1971 1013.8 1011.7 . 1013.3 1011.2
l - © August 12, 1971 -101k.0  1011.9  1013.7 1011.5
l 3 September 3, 1971 1013.6  1011.k 1012.7 . 1011.0
- October 12, 1971 1013.8 1011.3  1012.2 1010.5
I November 9, 1971 " 1013.8 2011.1 1012.0 . 1010.2 -
B Decenber 14, 1971 1013.8 01,0 1012.6  1010.3
I' January 7, 1972 1013.9 101157 1013.6 1010.8
l February 10, 1972 1013.8  101L7  2013.8 10112
C March 8, 1972 101k 1012.0 10142 1011.7
l. April b, 1972 10144 1012.0 1014.2 1012.0
... May 2, 1972 - © 1013.8 © 1012.0 - 1013.8  1012.0
June 5, 1972 ' 1013.7  © 2011.7 1013.7  1012.2
July 5, 1972 | 1013.9 1011 - 1013.5  1011.7
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.TABLEV

- NITRATE AND URANIUM ANALYSES - GROUND WATER IN

WEST END OF Y-12 PIANT

mact) 53 bends (g6 Tlinewes) o pE  (pajmd)  (ngfud)
1 150 East R - 6.69 806 < 0.01
2 250 Southeast | . Dry - - -
3 40O East 2 7.69  3 0.03
y 350 Bast o 682 25 0.30
g 5 1,000 East o 7.37 . L5 0.05

. . Lo . . 8
‘ ‘ . : N . N
. R ! . v

(l)Sampled June 16, 19;72 following 25 days with only Q.84 inches cumulative rain-
fall. Wells were pumped dry the prev:.ous day. All are located inside Y-12

perimeter fence.

L e

e
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TABLE VI

| NITRATE CONTENT OF GROUND WATER
IN WEST END OF Y-12 PLANT

. AT DIFFERENT SAMPLING DATES

C Wem July 14  August 30 June 16
~ No. . 97m | 1971 -~ 1972

R T -/ A 86

5 R '»1'. : ) C lom | : s
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 PABLE VII

| NITRATE AND URANIUM ANALYSES - IN UPPER BEAR CREEK AREA

Distance To

IR @ §-3 Ponds ~ rog v
Location of Sample (~ mi.) H (}Jg/ml) ()1g/g)
~ Bear Creek, At Weir Station = 0.3 3.70 13,837 43.5
Bear Creek, Spring "O" N X 6.70 160  0.06
Bear Creek Road, Wye Culvert . 0.75 . k.39 1885 3.0
_ Bear Creek, West Branch Near Culvert 0.7 T7.75 1060 < 0.01
Bear Creek, West Branch ~ 40O' To Road . 0.6 7..1 . 263 < 0.01
Beaxr Creek, West Branch ~ 600' To Road 0.65 . T.h1 1.2 < 0.01
. Bear Creek, West Branch TVA - ROW 0.7 ° 7.35 - . 1% < o.01
Bear Creek, North Branch, Culvert - 0.3 7.60 1.7 < 0.01
‘Lendf411 Excavation, Pit Water o 1.1 6.39 1.6 . 0.06
Bear Creek, Landfill Entrance = . ' '_ 1.2 ' 6.80 786 . 0.22
Bear Creek, Fractured Shale Formation I P32 DRY CREEK BED .
Bear Creek, Spring No. 2 T S22 135 0.16
Bear Creek, West Gate Burial Ground 2,0  T.30 156 0.3

Beor Creek, Main Stream Below Bridge 2.4 7.8 103 - 0.19

. (1)All samples were collected on 6- 20-72 follow:_ng a 36-day period with a cumulative

rainfall of 1.96 inches.
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The results of the July nitrate sampling program for Poplar Creek sampled
near Building 9720-5 storm sewer outfall, and upper Bear Creek Valley 0.3
mile below the S-3 disposal ponds are presented in the attached Tables I
and II. Soluble uranium analyses for Bear Creek and Poplar Creek are
included. '

A summary by months of the total nitrates at the two sampling locations is
presented in Table III. 5-3 acid disposal pond water elevations from August,
1971 to August, 1972 are given in Table IV.

Analytical results on a series of samples from upper Bear Creek and two of

its tributary streams are reported in Table V. The first six samples were
collected after 2.31 inches of rainfall occurring within a 2Lh-hour period.
They indicate a significant dilution effect from rainwater runoff. Surface
waters from the upper reaches of the North and West Branches of Bear Creek,
Table VI, and other side streams were sufficient to dilute the maximum nitrate
concentration found from 14,700 to less than l,OOO;%y%ﬂq and to raise the pH

.. from 3.6 to 6.8 by the time the mixed waters in Bear Creek had moved to the

sanitary landfill area. When dry weather resumed, the runoff diminished, and
again the pH dropped and the nitrate concentration rose-as shown by the July 3,
1972 analyses. An excavated pool, immediately downstream of the weir station,
0.3-mile due west of the S-3 ponds, serves to reduce the flow of high nitrate
solutions during periods of dry weather. Evaporation and seepage from this
pool appear to be sufficient to reduce any overflow out of the pool except
when high input flows prevail in rainy weather. When heavy rainfall occurs,
the nitrate rich impounded water in the pool is displaced by nitrate free
surface waters which flush out the pool and dispose of the high nitrate at much
lower concentrations. If a sufficiently large lake or pond could be created
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Mr. J. M. Napier , - : August 8, 1972

downstream of all the nitrate contributing streams, it appears that much of
the impounded water in dry weather could be evaporated or forced into ground
water aquifers where neutralization and precipitation would naturally occurs
The impoundment would have to be large enough to provide watershed storage
of sufficient capacity to hold a backlog of at least one-inch of rainfall -
before overflowing.

A sample taken on July 2hth, Table V, following four days of dry weather,

Table II, indicates that Bear Creek water as far as the west burial ground

gate contained more than 1,000 /ml nitrate and had a pH of 5.3. On July 26th,
after 1.38 inches of rainfall 6§gJuly 25th, the nitrate at this location had
dropped to 650 yg/ml with a pH of 6.3. Further downstream dilution from spring
number 3 serves to bring the pH up to 8.0, also removing all but traces of
soluble uranium.

The sample taken at the outlet of the North Branch of Bear Creek on July 27th
is indicative of the nitrate contribution from surfacing aquifers along this
stream bed from the time it flows through the Bear Creek Road culvert. At the
culvert the water content is usually 1 to U4 ug/ml. On the date completed, the
North Branch discharge into Bear Creek reached a concentration of 5,379‘pg/m1
which was comparable to the main stream of Bear Creek at the welr analyzing
8,7801pg/m1. North Branch nitrates appear to discharge from deep aquifers
because the water is above pH 7.0 and free of uranium. The flow is slightly
higher than that of the main stream of Bear Creek at this point and, therefore,
contributes significant nitrates to the main stream.

The effect of high nitrates (8,780 ypg/g) in upper Bear Creek and the low pH of
4,0 is felt downstream well past the sanitary landfill area as indicated by the
west culvert and east landfill entrance samples taken July 27th, Table V. There
is, however, a significant reduction in the uranium and nitrate concentration
from 22.8 and 8,780;ug/g at the weir, Table II, to 3.4 and 1,870‘pg/g at the
landfill site, respectively. This is a distance of approximately O.5-mile.

" The second phase of the forest fertilization experiment being conducted in co-

operation with the ORNL Ecology Division was corpleted on July 21, 1972 following
irrigation of 12 plots of hardwood forest land located on a ridge on the north
side of Bear Creek Road. Cumulative spreading rates are 172 to 516 pounds of
nitrates per acre. The source of the nitrate was raw water collected in upper
Bear Creek at the weir site which contained 11,500 pg/g nitrate and 35 )lg/g
uranium. Lime hydrate was an effective precipitant and coagulant for removal

of the uranium and aluminum, producing a relatively pure calcium nitrate solu-
tion for the fertilization experiment. Further applications will be added until
cumulative spreading rates of 200, 500 and 800 pounds per acre are attained.
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Mr. J. M. Napier =3= August 8, 1972

Mr. Frank W. Harris of the Environmental Sciences Division, ORNL, is con-
ducting a sampling program for use in evaluating the effect of nitrates

on the forest ecosystems. This work includes collection of soil, water and
foliage samples which are being analyzed to determine the biocaccumulation
of significant elements and an evaluation of the forest landscape to absorb
neutralized effluent materials. ‘
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TABLE I
l | POPIAR CREEK NITRATES - AT STORM SEWER OUTFALL NEAR 9720-5
July Y-12 Rainfall pH At Flow 6Flow Nitrates Nitrates Uranium Uraniv
I1972 (Inches) Outfall (gpm) (10~ 1bs/day) (ng/g)  (Ibs/aay)  (pe/e) (1bs/da
1 - 7e3 585 7.0 52 364 0.02 0.1k
l 2 0.02 7.3 660 . 7.9 ol 324
3 - 7.4 660 7.9 45 356
l l 0.69 Tl 700 8.4 38 - 319
5 - 7.3 740 8.9 62 552 :
6 - 7.0 700 8.h 59 . k96 0.02 0.16
l 7 - 7.1 585 7.0 53 371 | |
8 - 7.2 660 7.9 I 348
l 9 - - 6.9 660 7.9 50 395
10 - : 7.0 700 8.4 50 120
l 1 - 7.0 700 8.1 b5 378
12 - Tel 700 8.4 - by 395
13 - T2 660 7.9 48 379
1k 0.03 7.1 660 7.9 “48 379
l15 - 7.0 585 7.0 ‘ 52 36k 0.02 0.1k
16 - 7.1 585 7.0 ‘ 52 36L
17 0.26 6.9 585 70 52 364 © 0,01 0.07
l 18 - 7.1 585 7.0 72 504
19 0.26 7.2 585 7.0 61 ko7
E 7.2 660 7.9 70 553
21 - 7.3 660 7.9 - 53 k19
' 22 - : 7.2 620 Tl 53 392
23 - 7.3 - 540 6.5 59 384
l 2k - 70 540 6.5 48 312
25 1.38 ' Te2 540 6.5 ko - 319
26 - 7.6 520 6.2 - 68 4op
| By 0.92 7.6 485 5.8 53 307 10.01 0.06
28 0.37 Te2 860 10.3 : 7h 762
l29‘ 0. Lk 7.l 860 10.3" 65 670
30 0.17 7.0 660 T+9 68 537
E _0.18 7.0 700 8.4 68  __57
TOTAL/Mo. k.72 13,147

§




UFFILIAL USE URLY

TABLE II

BEAR CREEK NITRATES - O.3 MILE WEST OF S-3 FONDS

v  Y-12 Rainfall pH At Depth  Floy  Nitrates Nitrates ~ Uranium  Uranium
1972 (Inches) Weir  (Inches) (gpm) (pe/e) (os/aay)  (pe/s) (1bs/day)
1 1 - 3.8 1.7 9 3,917 423 12.5 1.h
2 0.02 3.7 1.3 5 5,177 - 31 '
l3 - 3.7 1.3 5 5,98 359
L 0.69 3.6 1.3 5 7,034 Lo2
' 5 - b2 2.5 oL 1,023 295
6 - 3.8 2.0 12 2,585 372 9.1 1.3
I 7 - 3.6 1.6 8 4,179 Lol
8 - 3.5 1.k 6 5,012 361
l 9 - , 3.5 1.2 L 6,000 288
10 - 3.6 1.1 3 6,997 252
11 - 3.k 1.0 2.8 7,647 257
12 - 3.6 1.0 2.8 8,137 273
13 - 3.5 1.0 2.8 9,328 313 29.2 1.0
l 1k 0.03 -3,k 1.0 2.8 9,859 331 '
15 - 3.k 0.9 2.0 10,391 olg
I16 : - 3.5 0.9 | 2.0 10,820 260 _
17 0.26 3¢5 0.9 2.0 10,800 259 3%4.7 0.8
l 18 - 3.8 2.3 18.0 2,279 kg2 '
19 0.26 3.8 1.5 " 7.0 4,465 313
20 _— 4.5 3.3 LL.0 1,000 528 2.7 1.4
o1 - 3.9 1.7 ' 9.0 2,651 286 9.0 1.0
22 - 3.7 1.6 8.0 3,969 381
23 - 3.6 1.5 7.0 5,287 gy
2k - ' I 1.3 5.0 6,11k 367 22.4 1.3
l 25 1.38 3.5 1.3 5.0  T,433 357
2% - , 3.9 1.5 7.0 7,831 658 22.8 1.9
l o7 0.92 4.0 1.3 5.0 8,780 527 ‘
28 0.37 Lol 3.5 50.0 690 bk
l 29 0.l k.2 3.8 63.0 892 67k
30 0.17 " ko2 3.6 53.0 1,113 708
31 _0.18 Lk 3.3 44,0 1,517 801,

TOTAL/Mo. 4.72 12,376




QFFICIAL USE DMLY

TABLE IIT

TOTAL NITRATES BY MONTHS IN BEAR CREEK AND POPLAR CREEK

Total Ibs. N03

Month Rainfall Poplar Creek Bear Creek
July 8.76 11,000 (Est.) 13,257
August 2.36 10,517 . 18,672
September 2,84 . 918 4,366
October | 2.01 n,13 14,687
Noverber 1.094 1h,604 - 5,363
Decenber 6.12 ws0 19,053
January 7.15 16,909 29,120
. February h.77 14,379 : 31,432
 March 6.02 18,456 36,272
April 2.99 15,284 36,96h
May | 5.15 1l,98k | 22,947
June : 4,03 15,701 12,534
July % £ 13,147 12,376

OFFICIAL USE ONLY

+ 1




. . &
- . . -
. .
-
»

OFFICIAL USE ORLY

. TABIE IV

S-3 DISPOSAL POND SOLUTION ELEVATICONS BY MONTHS

Pond (Elevation-Feet)

Date NE SE W SW

July 21, 1971 1013.8 1011.7  1013.3 1011.2
August 12, 1971 1014.0 © 1011.9 1013.7 1011.5
September 3, 1971 1013.6 1011.1L 1012.7 1011.0
" October 12, 1971 1013.8 1011.3 1012.2 1010.5
November 9, 1971 |  1013.8 1011.1 1012.0 1010.2
Decenber 14, 1971 1013.8 1011.0 1012.6 1010.3
January 7, 1972 © 1013.9 1015 1013.6 1010.8
February 10, 1972 1013.8 10117 1013.8  1011.2
March 8, 1972 101k 4 1012.0 1014.2 1011.7
April b, 1972 1014k 1012.0 1014.2 1012.0
“May 2, 1972 1013.8, 1012.0 1013.8 1012.0
June 5, 1972  ° 1013.7 1011.7 1013.7  1012.2
July 5, 1972 . 1013.9 1011.h 1013.5 | 1011.7
. August 2, 1972 ' 1014.0 1011.3 1013.3 1011.3
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TABLE V

-
L
L)

NITRATE AND URANIUM ANALYSES - UPPER BEAR CREEK

H

Distance To Soluble

Location Of S-3 Ponds NO3 Uranium

Date © Semple (~ mi) o (pg/ul)  (pg/ml)
6-29-72{1) Inlet to Culvert, Bear Creek Road 0.75 by 1,201 1.11
" West Branch Bear Creek, Outlet 0.75 6.5 61 0.01

" North Branch Bear Creek, Culvert 0.3 7.0 L < 0.01
6-30-72(.1) ' Landfill Pit Water _ 1.1 6.4 30 0.03

" ‘ Bear Creek At West Landfill Entrance 1.2 6.8 786 -

" West Gate Bear Creek Burial Ground 1.7 . 6.8 694 0.06
7-3-72 " Bear Creek At East Landfill Entrance 0.8 bl 1,946 -
7-20-72(2) Bear Creek At Highway 95 Spillway k.9 8.2 60 0.09
72472 West Gate, Bear Creek Burial Ground 1.7 5.3 g1 1.10
7-26-72 West Gate, Bear Creek Burial Ground 1.7 . 6.3 651 0.1k

" Bear Creek Spring No. 2 1.8 8.0 217 0.02
7-27-72 North Branch Bear Creek, At Outlet 0.33 7.5 5,379 0.01

" Inlet To West Culvert, Bear Creek Road 0.75 ko3 2,409 3.9

Bear Creek At East Landfill Entrance 0.8 b 1,870 3.4
7-28-72 Inlet To Culvert, Bear Creek Road 0.75 A 1,315 2.2
_7—31-72(3) Eﬁcavated Pool, Overflow 0.33 h.5 1,131 -
8-2-72 . Bear Creek At East Landfill Entrance 0.8 5.8 1,056 0.96

(l)Sampled following rainfall amounting to 2.28 and 0.03 inches, June 28 - 29.

(Q)Sampled following 1l.54 inches of rainfall over a 3-day period as recorded on Bear Creek
rain gauge. -

(3)Sampled following 2.0 inches of rainfall over five consecutive days.

N T S N O BN BE B B Bh B BE TP IR BE EE B Bl Es
.
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TABLE VI

SPECTROCHEMICAL ANALYSES BEAR CREEK WATER

Upper
North Branch
(6-6-72)
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No 472.0

pH | 7.69

L.b

7.0

(1)Chemical analysis.
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INTERNAL CORRESPONDENCE

NUCLEAR DIVISION ‘ POST OFFICE BOX Y, OAK RIDGE, TENNESSEE 37830
To (Name) Mr. Jo M. Napier Date Sep‘bember ll, 1972
Division

Location Originating Dept.

Answering letter date

Listed Distribution L subject Environmental Nitrate
' ’ Sampling Program

Copy to

The results of the August, 1972 nitrate sampling program for Poplar Creek
sampled near Building 9720-5 storm sewer outfall, and upper Bear Creek
Valley 0.3 mile below the S-3 disposal ponds are presented in the attached
Tables I and II. Soluble uranium analyses for Bear Creek and Poplar Creek
are included. Prolonged dry weather in the latter part of the month resulted
in high nitrate and uranium analyses in upper Bear Creek.

A summary by months of the total nitrates at the two sampling locations is
presented in Table ITI. S-3 acid disposal pond water elevations from August,
1971 to August, 1972 are given in Table IV. .-

Analytical results on a series of samples from upper Bear Creek are reported
in Table V. Note that most of the sampling site locations are indicated on
“the upper Bear Creek Area Map, Figure 1, except for a few downstream samples.
Total rainfall in was 2.31 inches with 0.63 and 1.39 inches falling
on September 2 and 9, respectively. The remainder of the month was relatively
arid. As a result, both the North and West Branch tributaries of Bear Creek,
Figure 1, were completely dry except for a few stagnant pools, by the end of

7' the month. The two excavated pools, one above and one below the welr sampling
site No. 1, had sufficient capacity and evaporative surface area to retain all
of the high nitrate (3,000 to 11,000 pg/ml) stream flow at this location on
Bear Creek; however, some seepage was detected downstream of the larger exca-
_vated pool below map sampling site No. 2, Figure l. At the end of the month,
this seepage water was pH L4.16 and contained 5,548 pg/ml nitrate and 7.87 yg/g
~uranium ions, Table V. - The small seepage flow was augmented by additional ground
water contributions as it flowed downstream to the Bear Creek highway culvert
crossing at sampling site 12, Figure 1. At this location the pH was L.34, nitrate
and uranium ions were 2,892 and 3.9%, respectively, on 8-29-72. The flow was
approximately 2 gpm.
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Mr. J. M. Napier: -2- R September 11, 1972

Samples taken from Bear Creek at the west entrance to the sanitary landfill
operation gave a pH of 8.2 with low nitrate and uranium ions by the end of
the month, Table V. Exploration of the creek bed revealed that the acidic
flow, pH 4.3%, found at sampling site No. 12 was sinking into a creek bed
cavity about 200 feet downstream of sample site No. 12. Flow resumed again
approximately 200 feet further downstream, about sampling point No. 23. This
water appears to be emerging from a different source of ground water because
of its higher pH, low nitrate and uranium content, and accounted for similar
readings at the west gate to the landfill, Table V. Bear Creek at this point
also receives relatively clean water from Spring No. l. Bear Creek then con-
tinues to a point about 0.2 mile west of the 1andfill site where it again dis-
appeared into cavities in the creek bed. Bear Creek was then dry for approxi-
mately 0.3 mile to where Spring No. 2 empties into the creek. From this loca-
tion the flow was continuous to Spring No. 3 and beyond to the spillway at High-
way 95 and to Watts Bar Lake. Springs No. 2 and 3 both contained 150 yg/ml

" nitrate; however, dilution from nitrate free water from other downstream springs

was sufficient to reduce the nitrate level at the spillway to h3.pg/ml which is
an acceptable level. : ‘ _ '

The final phase of the forest fertilization experiment being conducted in co-

operation with the ORNL Ecology Division was completed August 1k, 1972 on 12 )
plots of hardwood forest land located on a ridge on the north side of Bear Creek
Highway. Figure 1 is an area map of upper Bear Creek Valley locating the 12

. sprinklered plots and the four control plots. Cumulative nitrate spreading

rates were: 200 Ihshe for plots 1 to 4, 807 1bs/ac for plots 5 to 8, and 505
lbs/ac for plots 9 to 12. Plots 13 to 16, the controls, did not receive any

" pitrate. The 12 slightly larger plots shown on the map on the south side of

Bear Creek Road denote the location of the pine stand that was irrigated in 1971.

Mr. Frank Harris, Bcologist, with the Environmental Science Division, Oak Ridge
National Laboratory is continuing the preplanned sampling program for evaluating
the effect of nitrates on the forest ecosystems. Forty-eight vegetative type

- samples were collected from the pine stand and analyses are now complete. Sixty-
. four soil samples to provide soil nitrogen baseline data, prior to irrigation of

the hardwood forests are about 90% completed.

Six drums of neutralized Bear Creek water, containing O.96_pounds of nitrate per
gallon were used to irrigate approximately 0.1205 acre of Kenaf, under experi-
mental cultivation by the Ecology Division, Oak Ridge National Laboratory. One-
half of the irrigated plot also received 25 pounds of lime hydrate powder. - The
nitrate application rate was approximately 2,280 lbs/ac. Follow-up moisture and
vegetative samples are planned to determine the uptake of nitrogen. Examination
of the plot one week after application of the nitrate solution showed a notice-
able vegetative response. Kenaf is a new.crop being introduced from South Africa
by the Department of Agriculture. It is a fast growing, highly productive crop
that can be harvested as a source of raw material for pulp used in paper manu-

facture and as a high protein cattle food. _
/é/égzafpaAAﬂéﬂ
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I | POPTAR CREEK NITRATES - AT STORM SEWER OUTFALL NEAR 9720-5
' « Y-12 Rainfall pH At Flow 6Flow Nitrates Nitrates Uranium Urani
a72 (Inches) Ooutfall (gpm) (10 1bs/day) (ne/s) (1bs/day) (ng/g) (Ibs/a
l 1 - 7.0 505 6.1 70 k27 - -
2 0.63 7.5 505 6.1 60 366 0.08 0.k
I 3 - 7.2 620 To - 6k b7 - -
4 - 7.1 585 7.0 o7 - 399 - -
5 - T2 450 o5 55 297 0.05 0.2
I 6 0.16 7.2 . k450 5.1 ' 58 313 - -
7 0,09 7.6 485 5.8 53 307 - -
l 8 - Te5 485 5.8 70 406 - -
9 1.39 7.6 2,600 31.2 39 1,217 - -
l1o - 7.3 540 6.5 72 468 : - -
1 - Tolt 505 6.1 57 348 | - -
I12 - 7.2 660 7.9 43 340 - -
13 - .75 680 8.2 -39 320 - -
1k - 75 710 8.5 38 323 - -
.15 - 7.6 680 8.2 - —h8 394 - -
16 _— _ Te5 710 8.5 - b6 391 - -
I17 - 7.5 68 8.2 49 402 - -
18 - 7.6 710 8.2 - 13 353 - -
'19 - 7.6 660 7.9 ! 427 0.02 0.1
20 - 7.6 620 AN 62 459 . -
l21 - To5 185 5.8 65 377 - -
22 - 7.5 505 6.1 67 409 - -
|23 0.0k 7.6 710 . 8.5 Ll 37h - -
o - 7.5 710 8.5 51 L3k - -
25 _ - 7.6 505 6.1 66 403 - -
I26 - 7.6 485 5.8 . 68 30k 0.03 0.1
27 - ToT 485 5.8 69 ' 400 - -
'28 - 7.6 450 5¢4 72 389 - -
29 - 7.5 660 7.9 51 503 - - -
l30 - 77 505 5.0 64 320 - -
0.1

31 - Te5 1,100 13.2 2 317 0.01
'otal/Mo. 2.31 - : 12,651 |




l TABLE II
l BEAR CREEK NITRATES - 0.3 MILE WEST OF S-3 PONDS
t. Y-12 Rainfall pH At  Depth  Flow Nitrates  Nitrates ~ Uranium  Uranium
(Inches) Weir  (Inches) (emm) (pe/e) (1bs/day)  (pe/e) (1bs/day)
- ko 4.0 70.0 2,307 1,938 - -
t 0.63 L2 2.0 12.0 3,351 482 9.6 1.b
- h.2 4.8 110.0 1,269 1,675 - .
'3. - b1 3.5 50.0° 2,799 1,679 - ' -
- ka1 2.6 23.0 3,522 972 1.7 3.2
i 0.16 3.7 1.8 12.0 k,k23 637 - -
7 0.09 o ha 1.8 12.0 4,846 698 - -
.8 - 3.8 1.3 5.0 5,306 318 17.1 2.5
9 1.39 b1 1.6 8.0 5,563 534 - -
- 5.0 5.0 123.0 997 1,472 1.9 2.8
I - bob 2.5 22,0 1,835 u8y - -
- k3 L8 12,0 3,027 436 - -
'i - b1 2.8 28,0  3,h2k 1,150 - -
Y - b1 2.2 16,0 4,219 810 - -
is - o ka 1.8 12.0 5,361 ___ 772 - -
16 - ho1 1.8 12.0  5,7hk4 827 - -
l7 - ka 1.7 9.0  k,k29 478 - -
18 - k0o 15 7.0 4,583 385 - -
i - b2 1.2 o 5,812 279 23.0 1.1
- 4.0 1.2 40 6,058 201 - -
ll - k.0 1.1 3.4 6,997 - 285 - -
o - 1.0 1.1 3.4 7,k69 305 - -
0,04 3.9 1.1 3.4 7,080 287 - -
iz - 4.0 1.1 3.k 8,305 . 339 - -
25 ‘ C - 3.9 1.0 2.6 9,386 202 - -
l6 - 3.9 1.0 2.6 10,161 - 317 36.1 1.1
27 - 3.8 0.9 2.0 11,2h1 270 - -
l8 - 3.9 0.9 2,0 11,563 278 1.3 1.0
29 - 3.9 0.8 1.7 10,268 . 210 - -
!o - 4,0 0.7 1.1 11,187 143 46.0 0.6
1 - 4.0 0.7 1.1 10,861 143 - -
lotal Mo, 2,31 | | 19,191




TABLE IIT

TOTAL NITRATES BY MONTHS IN BEAR CREEK AND POPLAR CREEK

Total Ibs. NO3

Month ' _ Rainfall Poplar Creek Bear Creek
July 8.76 11;000.(Est.)' 13,257
August 4 2.36 10,517 18,672
September 2.84 9,189 _' 4,166
October - 2.01 11,113 ’ lt,687
November 1.9h 1k, 604 . 5,363
December =~ 6.12 ‘11,460 | 19,053
January 7,15 16,909 . 29,120
February borr 14,379 31,432
March 6.02 - 18,k56 | 36,272
April | 2.99 _ 15,284 | 36,96h
May 5.15 . 1,984 ' 20,947
June 4,03 15,701 | 12,534
July - k2 13,147 12,376

August 231 12,651 19,191




TABLE IV

S-3 DISPOSAL POND SOLUTION ELEVATIONS BY MONTHS

Pond (Elevation-Feet)

Date o NE SE . W SW
 July 21, 1971 1013.8 1001.7  1013.3 1011.2
August 12, 1971 10140 1011.9 1013.7 - 1011.5
September 3, 1971 1013.6 1011.4 1012.7 1011.0
October 12, 1971 1013.8 1011.3  1012.2 1010.5
November 9, 1971 1013.8 1011.1 1012.0 1010.2
Decenber 14, 1971 1013.8 0110  1012.6 1010.3
Janvary 7, 1972 1013.9 1011.5 1013.6 1010.8
February 10, 1972 . 1013.8 - 1011.7 1013.8 1011.2
March 8, 1972 10144 ' 1012.0 1014.2 1011.7
April L4, 1972 101k. 4 ' 1012.0 1014.2 1012.0
May 2, 1972 1013.8. 1012.0  1013.8 1012.0
June 5, 1972 1013.7 10017 1013.7  1012.2
July 5, 1972 1013.9 1011.4 1013.5 10117
- August 2, 1972 20140 1011.3 1013.3 1011.3

September 5, 1972 1014.0 1011.0 lola.7 1010.9

«
.
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TABIE V

NITRATE AND URANTUM ANALYSES - UPPER BEAR CREEK

o Map Solubl
i Site Uraniu
Date o) i (ue/m))  (pee)
8-2-72 Bear Creek At East Landfill Entrance 23 5. 76 1,056 0.9€
8-8-72 Seepage Below Excavated Pool . 2 - b6 84 0.12
8-29-72 Seepage Below Excavated Pool -2 ' 4,16 5,548 787
8-29.72  Inlet To Culvert At Highway 12 b.3h 2,802 3.9
8-20-72  Bear Creek At West Landfill Entrance - 8.24 228 1.13
8-30-72  Bear Creek At West Landfill Entrance » - . 8.2h 86 1.16

© 8.30-72  Bear Creek, Spring No. 2 - 7.75 150 0.12
‘8-30-72  Bear Creek, Spring No. 3 R 7.7 1o 0.07
8-30-72  Bear Creek At Highway 95 Spillway - 7.81 43 0.1C
9-3-72 Outlet To Culvert At Highway 12 h.21 2,973 - L.bs
9-3-72 Bear Creek At East Landfill Entrance S 23 T.31 319 0,08
9-6-72 Bear Creek, Spring No. 1 = T.ki3 < 0.2 <0.01

(l)See Figure 1. Unnumbered sampling sites are downstream of map..
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INTERNAL CORRESPONDENCE
NUCLEAR DIVISION . POST OFFICE BOX Y, OAK RIDGE, TENNESSEE 37830

To (Name) Mr. J. M. Napier Dafe October 6, 1972

Division »
Originating Depft.

Location : )
| A
Answering letter date ’

Listed Distribution Subject Environmental Nitrate

Copy to
Sampling Program

The results of the September, 1972 nitrate sampling program for Poplar Creek
sampled near Building 9720-5 storm sewer outfall, and upper Bear Creek Valley
0.3 mile below the S-3 disposal ponds are presented in the attached Tables I
and IT. A few soluble uranium analyses for Bear Creek and Poplar Creek are
included. Dry weather during the greater part of the month resulted in high
nitrate and uranium analyses in upper Bear Creek, except following heavy rain-

_ fall on September 17 and 29, 1972.

A summary by months of the total nitrates at the two sampling locations is
presented in Table IIT. S-3 acid disposal pond water elevations from August,
1971 to October, 1972 are given in Table IV. During September a total flow of

Figure 1, on upper Bear Creek. This was one of the lowest months on record for
nitrates, and was due to the generally prevailing dry weather conditions existing
for most of the month. There were six days without any flow of water or nitrates
through the weir and nineteen days with less than one gallon per minute flow of
water which resulted in a minimum transport of nitrates to lower Bear Creek,

Table II.

The sole continuous source of water and nitrates upstream of weir site No. 1,
Figure 1, was a low flow aquifer fed by S-3 ground water analyzing 15,000 )1g/g

of nitrate and 60 /g of soluble uranium at pH 3.8, When the upstream sources
above the weir dried up,the volume of water issuing from the a,guifer was not
sufficient to maintain flow through the weir. During the six "ho flow" days,
Table II, the water level in the lagoon above the weéir dropped three inches below
the V-notch of the weir. The lower lagoon during this same period dropped 24
inches below the overflow lip. Nitrate in the upper lagoon built up to 15,000
)1g/g and was at 10,000 }1g/g in the lower lagoon. Soluble uranium accumulated up
to 60 {'zlg/g in the upper lagoon. Following l.11 inches of rainfall on September 17
1972 when flow through the weir peaked at 12 gpm, no overflow occurred at the
lower lagoon; its reserve volume being sufficient to impound all upstream water.

l approximately 5,000 pounds of nitrates was accounted for at weir site No. i,




1

Mr. J. M. Napier -2 : October 6, 1972

Evaporation and seepage also helped. After approximately one week, mass flow
of nitrates at the weir was averaging less than 22 pounds per day over a five-
day period. During this period there was no overflow from the second lagoon
and Bear Creek exhibited intermittent dry stretches to the point where Spring
No. 2 enters Bear Creek, 1.7 miles west of the S-3 ponds.

On September 29 and 30, 1972 a heavy downpour of rain occurred amounting to l.71
jnches. This time; there was heavy surface runoff with the weir peaking at ~ 200
gom. This flow was sufficient to flush nitrate out of the upper lagoon as well
as the lower lagoon, Table V. Nitrate and uranium profiles were made at points
along upper Bear Creek to the Spillway at Highway 95, Table V, on September 30,
1972 following the rain. It was evident that the effect of a heavy surface run=-
off resulted in significant transport of accumulated uranium and nitrate ions
downstream. Peak concentrations appeared at culvert sampling site No. 12,
Figure 1, in Bear Creek and at the west entrance to the sanitary landfill about
1.2 miles below the S-3 ponds. The pH was also low at these two sampling sites.
The heavy influx of high pH surface water into the two lagoons resulted in the
formation of a colloidal aluminum hydroxide precipitate which imparted a pastel
bluish color to the water and, subsequently, settled on the bottom and banks as
a white flocculent precipitate of aluminum hydrate. At pH 6.23 in the upper
lagoon, the analysis indicated that most of the earlier 60‘Pg/g uranium had been
either washed downstream or precipitated.

A soil sample from an unsprinklered area adjacent to hardwood sprinkler site,
No. 7, Figure 1, was sent to the Referee Analysis Laboratory in the Spectrometry
and Physics Methods Department of the Oak Ridge National Laboratory at Y-12 for
uranium isotopic analysis. The data are presented in Table VI. A sample from
8 L-foot square fallout tray 0.1 mile west of Building 9212 assayed 2.2k ¥/o

U-235.

Baseline data on soil samples taken from the 16 hardwood plots prior to irriga-
tion experiments are presented in Table VII. These data include existing total
nitrogen, nitrate and ammonium nitrogen, uranium and soil pH at various depths.
Similar samples following spray irrigation are being analyzed at ORNL.

A 70-foot diameter cultivated plot has been prepared as a site for a sprinkler
experiment using alternate spray applications of discarded oil and nitrate solu-
tions. This experiment was set up to determine the mechanics of using spray
techniques for spreading oil and to assess the effect of periodic nitrate solu-
tions on microbial activity. Seventy gallons of oil and 4O gallons of 1 /o
nitrate solution were applied on October 3, 1972.

A O e clen

H. C. Francke

HCF:w]
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TABLE I
I POPIAR CREEK NITRATES - AT STORM SEWER OUTFALL NEAR 9770-5
l Sept. Rainfall pH At Flow 6Flow Nitrate Nitrate Uranium
1972 (Inches)  Outfall  (gom) (10 lbs/day) (pe/e)  (bs/aay)  (ug/e)
l 1 - 7.6 68 8.2 L9 Loz -
2 - 7.5 has 5.0 : 66 330 -
l 3 . 7.9 450 5.k » 6k 346 -
4 0.0k 7.9 450 5.4 62 346 -
l 5 0.25 7e5 505 6:1 60 366 -
6 - 7.5 585 7.0 W7 329 -
l 7 - TeT 660 7.9 - 52 411 -
- 8 0.02 7.5 680 8.2 52 hot -
9 - 7.5 680 8.2 16 377 -
I 10 - 7.6 660 7.9 13 340 0.02
11 - 7.6 660 7.9 43 340 -
f = - 7.6 660 7.9 46 363 _
13 - Te7 660 749 46 363 -
l 1k - 7.7 660 7.9 46 363 -
15 - 7.8 660 7.9 , 45 356 -
l 16 - 7.8 660 7.9 : R 356 -
17 .11 7.5 1,060 12.7 100 1,270 -
l 18 - 7.6 770 9.2 51 k6o -
19 - 7.6 485 5.8 ) 325 -
20 - 7.7 620 Tl 43 318 -
l a - - 7.8 660 ) "B, 32k .
22 - 7.7 485 5.8 51 296 -
l 23 0.02 O TeT 505 6.1 Y 287 -
2k - TeT 505 6.1 Y 287 -
l 25 - 7.6 505 6.1 K6 281 -
26 0.12 7.6 505 6.1 46 281 -
l 27 0.12 Ts7 505 6.1 45 275 -
28 - 7.6 505 6.1 48 293 -
l 29 - 1.58 TeT k20 5.0 55 275 -
30 0.13 7.6 1,100 13.2 78 1,030 -
l Total/mo. 3.39 11,825
|




l" TABLE II
' BEAR CREEK NITRATES - O.3 MILE WEST OF S-3 PONDS
' Sept. Rainfall pH At Depth Flow Nitrate Nitrate. Uranium Uranium
|1972 (Inches)  Weir  (Inches) (gpm)  (pg/s) (Wws/day)  (pa/e)  (Ibs/day)-
1 - 3.9 0.7 1.1 11,47 151 - -
2 - , 3.9 0.7 1.1 12,428 16k - -
l 3 - 3.9 0.6 0.8 12,24) 118 - -
4 0.04 3.9 0.6 0.8 12,429 119 49.1 0.47
I 5 0.25 4.0 0.7 1.1 10,77k ko - -
6 - 3.8 0.6 0.8 12,582 1= - s
I 7 - 3.8 R 0.k 13,531 65 - -
8 0.02 3.8 0.3 0.1 13,839 17 - -
l 9 - 3.8 0.3 0.1 12,950 16 - -
10 - 3.8 0.3 0.1 13,502 16 - -
1 - 3.9 No Flow At Weir 13,502 No Flow - -
l 12 - 3.9 " " " " - v - -
13 - 3.9 newoomoo 14,301 oo 59.0 No Flow
l 1k - 3.9 " " " v - oomoom - S
15 - . . " " n 15,063 oo - -
P R -
17 .11 L1 1.8 12.0 },368 629 - -
l 18 - 4.0 1.5 7.0 5,957 500 - -
19 - 4.0 1.2 4.0 5,527 265 - -
' 20 - 4.0 1.2 k.0 7,264 349 - -
21 - 4.0 1.0 2.6 8,163 255 - -
22 - k.0 0.9 2.0 8,352 200 - -
I 23 0.02 4.0 0.7 1.1 8,388 111 30.7 0.h41
2h - k.0 0.5 0.k 8,879 43 - -
l 25 - 3.9 O.l 0.2 10,023 - - -
26 0.12 3.9 0.4 0.2 10,000 24 - -
I 27 0.12 3.9 Ol 0.2 9,839 2 - -
28 - 3.9 0.k 0.2 11,004 26 - -
l 29 - 1.58 3.9 0.3 0.1 10,840 13 - -
30 0.13 6.2 6.0  196.0 696 1,637 0.1 0.23
' Total/mo 3.39 | - 5,029
1




TABLE III

_TOTAL NITRATES BY MONTHS IN BEAR CREEK AND POPIAR CREEK

Total Lbs. NO3

Month Rainfall Poplar Creek Bear Creek
July 8.76 11;000 (Est.) 13,257
August 2.36 10,517 ' 18,672
- September 2.84 o 9,189 | 4,166
Octaber . 2.01 | 1,113 4,687
November 1.9 1k,60% 5,363
Decenber 6.12 11,460 | 19,053
January . 7.15 16,909 29,120
February h.77 14,379 | 31,432
March 6,02 18,456 36,272
April : 2.99 | 15,284 36,96&
© May 5.5 1k, 98k 22,947
June . h03 15,701 12,534
July 72 13,147 12,376
Auvgust 2.31 ’ 12,651 19,191
September 3.39 | 11,825 - 5,029

o

' ‘
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" -3 DISPOSAL POND SOLUTION ELEVATIONS BY MONTHS

TABLE IV

Pond (Elevation-Feet)

Date NE SE NW SW
 July 21, 1971 1013.8 1011.7 ©1013.3 1011.2
August 12, 1971 1014.0 1011.9 1013.7 1011.5
September 3, 1971 1013.6 1011.4 1012.7 1011.0
October 12, 1971 1013.8 1011.3 1012.2 1010.5
November 9, 1971 1013.8 1011.1 1012.Q. 1010.2
December 1%, 1971 1013.8 1011.0 1012.6 1010.3
January 7, 1972 1013.9 1011.5 1013.6 1010.8
February 10, 1972 1013.8 1011.7 1013.8 1011.2
March 8, 1972 101k L 1012.0 101k.2 1011.7
April b, 1972 101k, 4 1012.0 101k.2 1012.0
May 2, 1972 1013.8 1012.oi 1013.8 1012.0
June 5, 1972 1013.7 1011.7 1013.7 1012.2
July 5, 1972 1013.9 1011,k 1013.5 1011.7
- August 2, 1972 1014.0 1011.3 1013.3 1011.3
September 5, 1972 1014.0 _1011.6 - 1012.7 1010.9
October 4, 1972 ©1013.9 ©1010.8 1012.7 1010.5




N - . R - 2SXNOS INrd .g&h“m%uﬂw\w @
L3301 FOOMI - VIVY OIS ts @ . 1

~ . L RIS INITHIVYS TIVILIN @ LTS M ITVOS
NOLIFLS FOFLNOD
.ho.nlaﬁ;kks.!etvnng\q\t‘h

. ’ ’ . T o oof 00z o7 05 O
. . . LNIOD ONINYOM JC LISNV¥L T \\
.- ceoe T . ON3F95 7 ) \\\\

SITLIS INITIWNYS ONY SLOTe NOILVIINYI
AVSAT SO NOILWOIOT ONIMOHS

AITIVA NFIXD WVIT X341 SO YINY

009°28+2

=
==




\

s

V\
——
-




TABLE V

NITRATE AND SOLUBLE URANIUM PROFILE OF BEAR
CREEK FOLLOWING 1.7l INCHES OF RATINFALL

WHEN PRECEDED BY DRY WEATHER

Distance To NO3 ¢)
Location Of Sample S-3 Pond (Mi.) pH (pg/m1) (Pg/ml)

" Weir Station, Site No. 1

(196 gpm) 0.3 6.23 696 0.08
Outflow From Large Lagoon -

Below Weir Station 0.3 5.04 - 7oL 1.22
Inlet To Culvert :

Bear Creek Road 0.7 4,79 1,747 _ 1.01
West Entrance To ,

Sanitary Landfill 1.2 5.34 1,110 0.71
Bear Creek Bridge 2.3 7.07 506 0.09

Spillway At Highway 95 ; ' :
(1,333 gmm) 5.0 7.08 32 - 0.25

Sampled 2 p.m. 9-30-72.

-




TABLE VI L

URANIUM ISOTOPIC ANALYSES - SOIL SAMFLE

Isotope Y/o
U-233 < 0.0001
U-234 Q.021
U-235 | 1.89
U-236 0.0076
U-238 98.01
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TABLE VII

I : ,* . CHEMICAL ANALYSES SOIL SAMPLES FROM HARDWOOD FOREST SITE
l - PARTS PER MILLION
Depth _
I Sample No. - (In.) Total-N NO3-N NH, -N U pH
1-1 0-6 857 35 58 2.76 4,86
1-1 6-12 635 13 58 - -
I 1-1 12-18 5kl 12 32 - -
1-1 18-24 461 9 30 - 5.15
2-1 0-6 887 hh 91 3.24 4.73
' 2.1 © 6-12 354 8 29 - -
2.1 12-18 325 7 - 21 - -
2-1 18-24 276 7 A7 - 5.00
l 3-1 0-6 1,232 68 81 3.22 " 4,92
3-1 6-12 413 12 26 C - -
3.1 . 1218 319 9 11 - -
l 3-1 18-2h 272 - 7 15 - k.95
i | 0-6 788 i 3 3.75 h.02
% § 6-12 512 5 3 - -
l 1oy | 12-18 397 11 27 - -
L1 : 18-24 358 5 1h - -
5-1 0-6 1,331 33 154 6.1 ho7h
I 5.1 6-12 615 18 71 - -
5-1 12-18 394 10 30 - -
' 5-1 18-2h4 451 8 18 - 4,86
l 6-1 0-6 . 1,450 53 158 792 5031
6-1 6-12 554 16 57 . - -
6-1 12-18 sh7 19 50 - -
l. 6-1 18-24 338 12 20 - -
7-1 0-6 yall 28 T . 0,99 4.95
7-1 6-12 599 7 b2 - -
l 7-1 12-18 6oL 10 66 - -
7-1 18-24 L21 15 3k - .98
8-1 0-6 1,289 37 154 5.01 5420
} 8-1 6-12 485 17 i6 S
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INTERMNAL CORRESPONDENCE

NUCLEAR DIVISION . : POST OFFICE BOX Y, OAK RIDGE, TEMNESSEE 37830
to (Nome)  Mire J. M. Hapier Dste November 13, 1972

Divizion

Lecation ’ Originating Dept.

AF

Answering letter date

Listed Distribution : Subject Environmental Hitrate
Sampling And TForest
Fertilization Programs

Ceopy to

The results of the October, 1972 nitrate sampling program for Poplar Creek
sampled near Building 9720-5 storm sewer outfall, 'and upper Bear Creek Valley
0.3 mile below the 5-3 disposal ponds are presented in the attached Tables I
and II. Wet weather during the greater part of the month resulted in gener-
ally lower nitrate concentrations because of surface runoff diluvution. Nitrate
concentrations at the weir sampling station on Bear Creek varied from 170 to
6,000‘pb/ml in October versus 700 to lS,OOO}pg/ml in September. Rainfall was
3.39 inches in September versus 6.91 inches in October which was a record rain-
fall for October a normally dry month.

S-3 acid disposal pond water elevations Trom July, 1971 to November, 1972 are
given in Table III. Because of the heavy rainfall during October, the S5-3
pond impoundment levels are now at elevations normally reached early in
Jamuary. A summary by months of the total nitrates at the two designated
sampling locations is presented in Table IV. The total quantity of nitrate
was significantly higher in Bear Creek for October than in September.

Mr. Frank Harris, Ecologist at Oak Ridge National Laboratory, is evaluating

. the effect of nitrates on the forest ecosystems following spray irrigation
with calcium nitrate solutions. "His preliminary evaluations entitled: (1)
Sunmary of Nitrogen Concentrations In Soil Water Collected At Two-Foot
Depth On Forest Irrigation Plots,” dated October .5, 1972, and (2) "Results
Of Forest Irrigation Project: Organic Matter Losses From Forest Litter,”
dated October 25, 1972, indicate significant responses in substrate organic
matter, particularly in the biologically active upper soil horizon. The
memos are made a part of this report to provide more detailed information
for those desiring additional information on the subject matter.

4
y Ny A
/él 61/ b/vaaﬁfﬁf;—f'

H. C. Francke
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I. TABLE I
l POPLAR CREEK NITRATES - AT STORM SEWER OUTFALL NEAR 9720-5
l Oct. Y-12 Rainfall pH A% Flow Flow Nitrates Nitrates Uranium
1972 (inches) = Outfall (gpm) (106 1bs/day) (pe/s) (los/day) (pa/s)
l 1 - 7.9 345 ) 71 201 -
2 - 7.8 360 4.3 65 280 -
l 3 - 7.9 360 4.3 45 19k -
4 1.h1 7.9 360 4.3 45 1oL 0.05
l 5 - 7.5 600 7.2 52 374 -
6 - 7.8 415 5.0 58 290 -
7 - 7.7 360 4.3 - 61 . 262 -
l 8 - 7.6 5 kil 6o oli6 -
9 - 7.6 345 k.1 T 60 o6 -
l 10 - 7.5 360 4.3 59 a5k -
11 - 7.5 360 4.3 65 280 -
I 12 0.03 7.5 360 4.3 68 292 -
13 0.89 7.6 600 7.2 60 432 -
l 1 - 7.6 3u5 Coha 75 308 -
. 15 - 7.6 345 L.l 85 349 -
l 16 0.1k 7.7 360 4.3 70 301 -
17 1.72 7.4 1,500 18.0 4 71 - 1,278 0.18
18 1.27 7.6 3,300 39.6 yo 1,663 -
l 19 0.66 7.6 1,800 21.6 3k 734 -
20 - 7.7 485 5.8 53 . 307 -
i o1 - 7.6 450 5.1 55 297 -
o5 - 7.5 h50 5.4 55 297 -
l 23 0.15 7.3 420 5.0 5l 270 -
2l - 7.6 420 5.0 69 345 -
l 25 - 7.6 420 5.0 63 315 -
26 - 7.6 420 5.0 69 3li5 -
27 0.47 7.6 360 4.3 - 66 284 -
I 28 0.06 7.6 660 7.9 77 608 -
29 - 7.6 485 5.8 70 Lo6 -
l 30 0.01 7.6 360 4.3 67 288 -
31 0.10 © 7.2 1,060 12.7 93 1,181 -
l Total/mo. 6.91 . 13,211
i .




l ' TABLE II
I BEAR CREEK NITRATES - 0.3 MILE WEST OF S-3 PONDS
' Oct. ¥-12 Rainfall oH At Depth Flow Nitrates Nitrates Uranium
1972 (inches) = Weir (inches) (gpm) (};g/g) (1os/day) (}1g/g)
l 1 - b 3.5 50.0 1,931 1,159 -
- h.2 1.8 10.0 3,632 436 -
' 3 - h.1 1.6 8.k 3,725 375 -
Ly 1.41 4,1 1.5 7.0 3,800 : 319 18.0
l 5 - 5.9 5.0 120.0 L52 651 -
6 - 4.8 2.0 12.0 2,000 288 -
7 - h.h 2.0 12.0 2,500 . 360 1.2
l 8 - L2 2.0  12.0 3,000 432 -
' 9 - L.2 1.8 10.0 35831 160 -
. 10 - b1 1.3 5.0 - L,hsk 267 -
11 - h.1 1.0 2.8 4,600 185 -
l 12 0.03 b1 1.0 2.8 5,977 2kl -
13 0.89 6.1 5.5 150.0 1,992 3,586 -
l 1L - L.k 2.6 240 1,490 429 -
15 - © 4.3 2.0 12.0 1,808 260 -
l 16 0.1h h.2 1.8 10.0 2,952 35k -
17 1.72 6.5 7.5 3k0.0 172 706 -
18 1.27 L7 h.0 70.0 . 1,624 1,36k -
l 19 0.66 6.4 8.0 400.0 212 1,018 -
20 . 5.7 3.6 54.0 929 602 -
l o1 . 5.4 3.0 35.0 = 1,355 569 -
22 o= 5.3 2.6 24.0 1,6k 473 -
l 23 0.15 5.3 2.2 15.0 1,800 324 -
2L - 5.5 2.5 22.0 1,887 4o8 -
l 25 - 5.3 2.2 15.0 2,071 ) 373 -
26 - 5.3 2.0 12.0 2,115 305 -
27 0.h47 50 2.0 12.0 2,586 372 -
l 28 0.06 6.3 k.0 70.0 1,269 1,066 -
29 - 4.8 2.5 22.0 1,894 500 -
. 30 0.01 k.6 2.0 12.0 2,495 359 -
31 0.10 4.5 2.5 22.0 3,120 824 -
l Total/mo. 6.91 . 19,155
| .




TABIE III

S-3 DISPOSAL PCND SOLUTION ELEVATIONS BY MONTHS

Pond (Elevation-Feet)

Date NE SE W SW
July 21, 1971 1013.8 | 1011.7  ° 1013.3: 1011.2
August 12, 1971 ‘ 1014.0 1011.9 '; 1013.7 1011.5
September 3, 1971 1013.6 1011.4 1012.7 1011.0
October 12, 1971 1013.8 1011.3 1012.2 1010.5
November 9, 1971 1013.8 1011.1 1012.0 1010.2
December 1k, 1971 1013.8 - 1011.0 1012.6 1010.3
January 7, 1972 1013.9 1011.5 1013.6 1010.8
February 10, 1972 1013.8 1011.7 1013.8 1011.2
March 8, 1972 101k 4 1012.0 1014.2 1011.7
April k4, 1972 | 101k.h4 1012.0 101&.2 1012.0
May 2, 1972 . 1013.8 1012.0 1013.8 1012.0
June 5, 1972 : 1013.7l | 1011.7 1013.7 1012.2
July 5, 1972 1013.9 1011.4 1013.5 | 1011.7
August 2, 1972 101k4.0 1011.3 1013.3 1011.3
September 5, 1972 101k,0 1011.0 1012.7 1010.9
October 4, 1972 1013.9 1010.8 1012.7 1010.5
November 2, 1972 1014.0 . 1011.2  1013.5 1010.9




TARLE IV

TOTAL NITRATES BY MONTHS IN BEAR CREEK AND POPIAR CREEK

Total ILbse. NO3

Month Rainfall Poplar Creek Bear Creek
July 8.76‘ 11,000 . . 13,257
August C 2,36 | 10,517 , 18,672
September 2.84 0189 . 4,166
October - 2.01 11,113 4,687
November 1.94 14,694 . 5,363
Decerber 6.12 . 11,460 | - 19,053
January 7.15 16,909 29,120
February h.77 14,379 31,4k32
March 6.02 18,456 » 36,272
April 2.99 i5,28& 36,964
May | 5.15 1k,98L 22,947
June k03 15,701 ‘ 12,534
July k72 13,147 12,376
August 2.31 12,651 : 19,191
September 3.39 11,825 5,029

October 6.91 13,211 19,155

-~ These data are representative of only two of the nitrate sources
sampled. They are not meant to include all contributing sources
to either creek.
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INTRA-LABORATORY CORRESPONDENCE

OAK RIDGE NATIONAL LABORATORY

October 6, 1972

To: H. C. Francke
From: W. F, Harris}W/F?J’

Subject: Summary of nitrogen concentrations in soil water collected
at 2' depth on forest irrigation plots

Nitrogen analyses included separate analysis of nitrate, ammonia, and
total nitrogen (Table 1). Total nitrogen includes ammonia and organic
nitrogen, but not NO;~N. Analyses were processed with similar samples
from on-going research on Walker Branch Watershed (WBW) by ESD person-
nel. : .

As anticipated, free soil water availability during the 6 June to

ol August period has been sporadic (Table 1). It is reasonable to
assume, therefore, that NO, added during irrigation has remained in
the upper soil horizons ana been subject to assimilatory denitrifica-
tion by litter and soil microflora during periods of favorable litter
moisture conditions. The applications of effluent coincided with
generally dry soil conditions. Summer rainfall typically does not
recharge soil moisture because of high evaporative demands.

Pre-irrigation nitrogen concentrations are similar to results obtained
on Walker Branch Watershed. Concentrations vary seasonally and with
forest type. Therefore, a greater range of forest conditions from WBW
will be available for comparison with 1972 treatments.

The results from the lysimeter on plot #1 appear to be spurious. The
data suggest that effluent may be running down the side of the lysi-
meter tube or the tube intersects an old root channel at depth. The
NO., concentrations peak shortly after irrigation followed by a decline
which suggests direct channelization of effluent. This lysimeter will
be relocated before soil moisture recharge occurs.

Effluent application has not affected total -N concentrations. Appar-
ently the natural buffer system of the soil is effectively neutralizing
the alkaline effluent without loss of colloidal soil organic matter.
Ammonia concentrations have been highly variable and the data do not
indicate any consistent vpatterns. Nitrate -N concentrations also are
variable, but appear to be within the range of control plot concentra-
tions.

The soil water data collected to date indicate that:

1) there have been no adverse effects on the soil system from

application of alkaline (pH 10+) effluent;
2) the residence time of effluent NO in the biologically active
upper soil horizons ranges thus far up to 100 days (6/27-10/5).

tr
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H. C. Francke
Page 2
October 6, 1972

What little soil water percolating beneath 2' thus far has nitrate
concentrations within limits of control plots. The responses follow-
ing soil moisture recharge will be evaluated as planned. We should
expect some elevation in NO concentration initially for both treated
and control area followed by a decrease due to dilution from the
increased volume of water moving down the soil profile.

WFH/clh

ce: D. E. Reichle
G. S. Henderson
D. J. Nelson

e

Attachment (Table 1)




Table 1. Summary of nitrogen concentrations in soil water percolating to the 2' depth on forest
jrrigation plots. Daba are expressed as ppm N.

PLOT NUMBER
1 2 3 L 5 6 7 8 9 10 11 12 13 1h 15 16
(200 1b/A) (800 1b/A) (500 1b/A) (Control)

DATE

6-6  TOTAL-N - 0.95 - 1.73 - 0.85 0.67 - - - - - - - - -
L 0.03 - 0.03 = 0.09 0.0k = - - - - - - - -
NH), - 0.30 - . 0.4 - 0.56 0.68 - - - - - - - - -

6-.5  TOTAL-N - 0.89 0.60 - ,oﬂmm - 0.50 - - - - - - - - -
Nog - 0.0k 0.0k - 0.02 - 0.03 - - - - - - - - -
NH), - 0.35 0.41 - 0.55 - 1.55 - - - - - - - - -

6-22  TOTAL-N - - 1.04 - - - - - - - - - - - - -
N0, - - 0.08 - - - - - - - - - - - - -
NH), - - 0.56 - - - - - - - - - - - - -

6-27* TOTAL-N - * - - - - - - - - - - - - -
NOg - 0.54 - - - - - - - - - - - - - -
zmr - * - - - - - - - - - - - - - -

-3 TOTAL-N  2.55 - - * - - - - - - - - - - - -
NOq 1.40 - - 0.25 - - - - - - - - - - - -
NE, 097 - . - ¥ - - - - - - - - - - - -

7-6 TOTAL-N 1.65 - - 1.65 - - - - - - - - - - - -
L 1.89 - - 0.1k - - - - - - - - - - - -
NH, 0.9 - - 0.28 - - - - - - - - - - - -

a
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Table 1 (continued)
PLOT NUMBER
1 2 3 N 5 6 7 8 9 10 11 12 13 1l 15 16
(200 1b/A) (800 1b/A) _ (500 1b/A) _ (Control)
DATE
7-13  TOTAL-N 0,63 = -~ - 1.10 - - - - - - - - - - - -
sz * - - * - - - - - - - - - - - -
NE, % - - 0.0 - - - - - - - - - - - -
Nnnoc TOTAL-N - - - * o - - - - - - - - - - -
Noy - - - - 0.08 - - - - - - - - - - - -
zmr - - - * - - - - - - - - - - - -
7-28  TOTAL-N 2.24 - - - - - - - - - - - - - - -
NOg  0.25 - - - - - - - - - - - - - - -
NH, ¥ - - - - - - - - - - - - - - -
7-31  TOTAL-N - - - 0.49 - - - - - - - - - - - -
sz. - - - * - - - - - - - - . - - - -
NH), - - - * - - - - - - - - - - - -
»
8-3 TOTAL-N  0.25 - - 0.32 - 0.76 - - - - - - 0.37 - .47 0.58
NO, 0.0k = - 0.08 - 0.0h - - - - - - 0.0L - 0.0L 0.04
zmﬁ_ 0.0 - - 0.007 - 0.0 - - - - - - 0.023 - * *
8-10 TOTAL-N 0.19 = - 0.38 - 071 - - - -, - 0.79 0.71 -  0.71L 0.59
NO; 7.5 - - 0.07 - 0.02 - - - - - 0.0 0.1+ - 0.1k  0.06
NH * ” - * - * - - - - - * * - * *
- L
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Table 1 (continued)

PLOT NUMBER
1 2 3 L 5 6 7 8 9 10 1l 12 13 14 15 16
(200 1b/A) (800 1b/A) (500 1b/A) (Control)

DATE

8-17° TOTAL-N 0.71 - 1.30° 0.3 - - - - - - - - - - - -
zow 8.0 - 0.16 0,06 - - - - - - - - - - - -

. zmr * - * * . MA - - - - - - - - - - -

8-o4d  roTAL-N  1.47 - - 0.61 - 0.60 - - - - - 0.73 0.60 - 0.33 0.22
sz 2.38 - - 0.47 - 0.18 - - - - - 0.23 0.21 - 0.13 0.12
NH,, 0.48 - - 0.20 - 0.02 - - - - - 0.0 * - 0.0 0.0

"." indicates no water collected in lysimeter

"% indicates insufficient volume of sample for analysis

[0

®Date of first NOg application -- June 27, 1972 _ : .

b- te of second ZOw application -- July 21, 1972

®Date of third NO, application -- August 24, 1972

3

mewm soil profile has been free of percolating soil water from 8-24 to 10-5.

. .




;;;ﬁf' INTRA-LABORATORY CORRESPONDcNCE

OAK RIDGE NATIONAL LABORATORY

October 25, 1972

To: H. C., Francke

- Subject: Results of Forest Irrigation Project: Organic Matter Losses
from Forest Litter

Collections of forest floor litter were made prior to irrigation and ~ 3
weeks after the final treatment. The information to be gained from these
data was two-fold: 1) litter comprises a significant pool of nitrogen and
therefore is an essential component of a nitrogen budget and 2) if a sig-
nificant amount of assimilatory denitrification occurred, litter organic
matter (high energy carbon compounds) would represent the growth substrate
and therefore a potential limiting factor to forest disposal.
Observations during the summer suggested that nitrate irrigation was
accelerating decomposition. The data summarized in the attachment indi~-
cate approximately linear increases in percent organic matter loss for
~ twig-branch and Oo material (partially decomposed litter). The lack of
response in decay of intact leaf material (Ol) is to be expected since most
activity here is the result of microfauna. The percent loss data for Oy
material are corrected for the actual weight of the calcium nitrate added
in irrigation. The gains in control and the 200 1b NO3 A-Ll treatment repre-
sent transfer from the 01 to Op litter compartments. Twig-branch decom-
position was increased by 75% with addition of 800 1b_NO3 A-1, AssuTing
s forest litter pool composed of 2.8 t A-L o1, b ¢ AL 02 and 1 t AT twig-
branch material, normal decay during the June-September interval would
result in loss in 1.12 ¢ A"l 01, a gain of 0.2+ t A-1 0o and loss of O.
t A'l.twig—branch'material or a net loss of organic matter of 1.38 t A™+.
The addition of 200 1b NO3 A~Ll 3id not affect total organic matter pool
during this perilod (loss of 1.k ¢ A=l with the slight increment due to
accelerated loss of twig-branch litter). Addition of 500 1b NO3 A+ in-
creased total litter depletion to 2.4 t A~ (74% increase over controls
and 200 1b NO treatment). Addition of 800 1b NO3 A'l resulted in total

depletion of 2.9 t A=l (115%. increase).

Anmial litter input of organic matter (leaf fall, etc.) ranges from 4 to 6

t A~L yr~+ and the forest litter compartment losses are in approximate equi-
1ibrium with this input--accumulation of litter is slow during a 500 year
period of forest development. Our data are incomplete, but it is nonethe-
less apparent that substrate organic matter is the limiting resource to
forest disposal. Extrapolation of observed decay to an annual basis, while
extreme, serves to illustrate how organic matter acts as a limiting factor.

Litter Organic Matter (t A™})  Compartment Turn-

TREATMENT Est. Annual Decay (& A~+ yr~+) over Time (yr=1)
0 7.8/u.1 L - 1.91

200 1b NOg 7.8/%.3 1.80

500 1b NO3 7.8/7.2 ‘ 1.08

800 1b NOg 7.8/8.8 0.88

UCN-430
‘3 el - .
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Page 2
October 25, 1672

10 ; )
Estimates of decay, pool size and turnover ‘dme preliminary. Conversion

to ash-free carbon equivalent will reduce "tlisse estimates of pool size
and decay flux, but increase estimates of turnover time.

As annual decay increases, compartment turnover time decreases. An applica-
tion rate of 500 1b NO3 A-1 would result in complete removal of the forest
litter in one year and would require an input of 7.2 t A-1 yr-1 (an amount
greater than the forest vegetation can supply). An application of 200 1b

" NO3 A-1 yr-1 is realistiec (but certainly not the maximum rate possible).

Turnover time is reduced 10% and total decay is within the range of expected
litter input. ‘

Forest disposal capacity is limited, but options are available to signifi-
cantly increase disposal capacity if needed. Forest management operations
(e.g. selective thinning) increase fallen branch naterial by at least an order
of magnitude. Decay of this material responds rapidly to addition of nitrate
(ses attachment)., Also, forest thinning can incréase leaf production (20-30%)
which eventually increases the amount of litter input available as substrate.
The potential increases in disposal capacity available through coupled forest
and waste management certainly merit our consideration in selection of disposal

areas,

The data summarized thus far allow some comparison between agricultural and
forest disposal., Our studies in other ESD projects indicate that forest soil
microbial metabolism is only 0.10 as great as the metabolism of litter microbes.
Agricultural systems lack a well developed litter layer; thus the two types

of systems differ in agsimilatory denitrification by as much as an order of
magnitude. Accumulation of nitrogen in biomass is greatier in the agricultural
system. Intensive agricultural froduction ranges up to ‘twice that of a forest
(10 t A-1 yr-1 vs, 5-6 t A~} yr-1), Therefore, I would estimate that forested
land is at least five times as effective as agricultural land for nitrate
disposal. Loblolly pine stands can produce 10 t A-1 yr‘1 which further increases

' the differential in disposal capacity. The nitrate losses from corn fields

following application of 400 kg NO3-N ha-l described to us by Sopper et al.,
3

at Penn State would appear to be unavoidable.

e

W. F. Harris

Attachment

ccs C. W, Francis
G. S. Henderson
D. E. Reichle
D, J. Nelson
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one full year post treatment.
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Decay of forest floor organic matter components Hllowhg spray irrigation

of nitrate salts. Values are percent change of 01 (corrected for direct
addition of salts), 02 and twig-branch material from conditions prior to
irrigation (measurements were made on June 6, 1972), Irrigation was performed
incrementally commencing on June 27 with the final application on August 24.
Litter collections post-irrigation were made on September 11 or 18 days
following fingl irrigation, Therefore, the responses sumarized should

be viewed as transitory and subject to further measurement in June 1973,

-
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